In this work we present the band gap engineering, epitaxial growth and optical characterization of CdSe/Cd0.9Mg0.1Se and Cd0.9Mg0.1Se/Cd0.85Mg0.15Se quantum wells with a thickness ranging from 1 to 15 nm.
Introduction
Recent development of ZnTe-based distributed Bragg reectors [1] and ZnTe-based microcavities [27] opens new perspective for the growth of ZnTe based microcavities with almost lattice matched CdSe quantum wells (QWs). ZnTe based microcavities were initially designed for CdTe quantum dots (QDs), however there are several reasons for the replacement of CdTe QDs by CdSe QWs. First, the photoluminescence (PL) intensity of selenide nanostructures is in general higher. This dierence is most striking at room temperature. Second, using wells with very high oscillator strength gives hope for the observation of microcavity polaritons [8] , including room temperature observation [9] . Finally, the energy gap of (Cd,Mg)Se can be tuned in a wide range, from red to UV, by varying the Mg content. This gives hope for applications in the yellow range optoelectronics [10] , where other material systems are not very eective. Motivated . In CdSe/ZnTe heterostructures, the potential is a trap for the electrons but a barrier for holes. By using replacing ZnTe by CdMgSe, the potential is a trap both for electrons and holes.
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The main challenge was to design an appropriate barrier material (Fig. 1) , which is almost lattice matched to ZnTe and which assures type I CdSe QW. So it has to exhibit a binding potential for both holes and electrons when combined with CdSe. ZnTe is not a good candidate, because it results in type II CdSe/ZnTe QW [11, 12] .
ZnSe exhibits an appropriate electronic structure, but must be excluded due to the large lattice constants mismatch (Fig. 2) . MgSe is also inapplicable for the growth of microcavity in the zinc blende structure. Indeed, MgSe barriers have tendency to relax and switch the crystal structure to rock salt or wurtzite structure [13, 14] . In addition, the hygroscopic character of Mg rich (more than 60%) layers make them rapidly degrade [15, 16] .
Then we decided to use (Cd,Mg)Se as a barrier material with a suciently low Mg content to preserve the pseudomorphic growth regime on ZnTe [17] . According to At room temperature photoluminescence of the QW exhibited signicant increase of PL linewidth and an energy shift of the emission from 1.81 to 1.69 to eV. Also in this case the 10 nm and 5 nm thick QWs exhibit the most intense photoluminescence (Fig. 4) . In order to obtain a higher energy of photoluminescence we decided to grow quantum wells containing 10% magnesium in 15% barrier and multi-quantum well (MQW) consisting of ten 1 nm CdSe thick QWs separated by 2 nm Cd 0.75 Mg 0.25 Se layers in order to increase the energy of barrier. At low temperature (7 K) we observe that the addition of 10% of magnesium shifts the emission line respectively from 1.8 to 2.01 eV and from 1.74 to 1.95 eV for the 5 nm and 10 nm thick QWs. In case of the MQW, we observe the emission energy of 2.11 eV at 7 K, which is placed already in the yellow spectral range (above 2.07 eV) (Fig. 5) and PL intensity is still strong enough at room temperature (Fig. 6) to use this structure as yellow light emitter. We note that yellow range is inaccessible for bright structures with
ZnSe barriers, such as CdSe/ZnSe QDs with PL energy above 2.3 eV [23] . 
